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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM I
Block Italic Transliteration Block Italic Transliteration %4
A a A a A, a P p P p R, r

5DrD S6 B, b C C C C S, s

B3 Be V, v T T Ta, T, t

F rr* G, g Y y Y U, U

a D, d co 0 0 F,

E e E a Ye, ye; E, e* X X X X Kh, kh

'W Zh, zh LA ~L Ts, ts E
33 3 S Z z H-WV Ch, ch

W W AU ir IW Sh, sh

q a y, y U4U4 III if Shch, shch

17 A L, 1. bI b r Y, Kkb

M M M,m bb b
H H H x N,r n3 9 1 E, e

0 0 0 O,o 0 ~ C) to 10 Yu, yu i
S 7n Pp Fa1 Ya, ya

*yLe initially, after vowels, and after-L, b; e elsewhere.

When written as 4 in Russian, transliterate as yE or 1 .

RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONSS

Russian English Russian English Russian English

snsin shsinh arc sh sinh 1.

sinco chcthacthot1
Cos Cos ch cosh arc ch cosh1
tg tan th tanh arc tb tanh-1

sec sec sch sech arc sch sech1  anO
cosec sccsch csch. arc csch csch1

Russian English

rot curl -
ig log

GRAPHICS DISCLAIMER 'I
All figures, graphics, tables, equations, etc. I ----.--. ~
merged into this translation were extracted"
from the best quality copy available.p
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ISOMERIZATION OF ISOCYANATES IN THE PRESENCE OF
TETRABUTOXYTITAN IUM

L.F. Tugolukova, E.K. Ignat'yeva,
Ye.V. Kuznetsov, V.N. Petrova

It is krowr. -hat hexylisocyanate in the presence of a catalyt.4i

amoun~t c,' tet-ratutcxytitaniur fcrrns a trre 1. It was irnterestirnc

to investigate the behavior of diisocyanates in the presence of

tet raa-'.: t ta r. u-r

4,4-tcluylerne- and 1,6-hyxairethylenediisocyanate were taken as the

diisoz-yanates. T.he trimei of 2,4-toluylenediisocyanate (2,4-TDI) was:0

obtained in the presence of tetraalcoxytitanium. During prolonged

storage it is polymerized, losing its solubility., The formation of the

trimer proceeds in the following sequence
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to the r.a-ia. isocyanate groups which are found in position 2. The

reactivity oi this isocyanate group is lowered by a substituent in the

ortho-position.-, . In the case of an equimolecular correlation of

these components it was not possible to obtain NCO-substituted

polyurethane. In this case, just as in the first, the trimer of

toluylenediiqocyanate is formed with a satisfactory yield.

An increase in the amount of tetrabutoxytitanium leads to a more

rapid flowing of the reaction. The trimer is formed instantaneously.

The tetrabutoxytitanium which does not enter into the reaction of

2,4-TDI was separated in the form of the condensation product

polybutoxytxtan Pi oxane, which is a viscous mass which transforms

during reprecip ptation into a solid product with a content of up to 83%

titan_,i dii: Eierert analysis, data of IR-spectroscopy and the

quantitatie ccntent of isocyanate groups confirm the proposed

structure of the trimer. In the IR-spectrum of the trimer 2,4-TDI a

band oi absof t c . at 17TC, c7.- is formed which corresponds to the

carbony! of the isocyanurate ring. This agrees well with data in the

literature 3 . The band of absorption at 2216 cm -1 corresponds to the

isocyanate group.

Hexamethylenediisocyanate (GMDI) is polymerized under analogous

conditions. The trimer was not separated, since in aliphatic

diisocyanates the reactivity of tne isocyanate groups is approximately

the same. Their mutual inflience is not very noticeable (2]. The

polymer is evidently fcr7ed through the stage of formation of the

trimer:
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3O0CN/ (12 )6 MCO

The free isocyanate groups again enter into the reaction of

trimerization, etc. In this case initially a branched, and then a

cross-linked polymer of isocyanurate structure is obtained. Some of

the isccyanate gi-c-ps dc not enter into the interaction as a result cf

ste r oL tazleo, ca ron. IP-spectroscopy testified to tne prese:,z

in the polymer of a carbonyl group of the isocyanurate ring (1700 cm -1 )

and an, socyar,.aE g-up (22o 6 cm-). The molecular weight of the

pc yl-. C tE rj_-nEi tased on the content of NCO-groups, was equal to

180., wLzh c-:e: .d to aFproximately p=10.

Experimental Section

Trimerization of 2,4-toluylenediisocyanate (2,4-TDI).

a) 5.22 (C.03 miles) of 2,4-TDI and 2 drops of tetrabutoxytitaniu 10k

were sealed up in an ampoule and held at room temperature for four

days. The reaction began immediately after the catalyst was added,

which was expressed by a change in the coloring of the reaction

mixture, by an increase of its viscosity. On the fourth day the

reaction mass was completely crystalized out. Sometimes a transparent

block was formed. The trimer was purified by reprecipitation from

chloroform by diethyl ether.
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Found, %: C 63.33; 63.92. No. 15.06; 14.52.

Calculated, %: C - 62.07; No. 16.09.

b) 10.2 g (0.03 moles) of tetrabutoxytitanium was placed in a

three-neck flask equipped with a mixer, a dropping funnel and a

thermometer. 5.22 g (0.03 moles) of 2,4-TDI in a current of nitrogen

were added dropwise to it slowly while mixing. Immediately a

crystalline product began to form - the trimer 2,4-TDI. The reaction

proceeds with the liberation of heat. The temperature of the reaction

mixture was raised by 180 C. Further the reaction mixture was held for

24 h at room temperature, after which it was processed with several

batches of diethyl ether. A large share of the mixture was dissolved.

4.6 g (86%) of trimer 2,4 TDI remained in the precipitate.

Fciunr, %: C 62.10; 62.20. No. 17.29; 17.44.

Calculated, %: C - 2.07; No. 16.09.

A viscous mass was separated from the ether and after

reprecipitation it hardened.

The yield of solid product was 2 g, which is 72%.

Found, %: C - 9.61; 9.04. H - 3.15; 3.29; TiO 2  83.62; 83.10.

Calculated, %: C - 9.60; H - 1.3; TiO 2  - 88.9.

Polymerization of hexamethylenediisocyanate. 4.54 g (0.027 moles)

of GMDI and 2 drops of tetrabutoxytitanium were sealed in an ampoule

and held at room temperature for 10 days. A transparent block of the

polymer hexamethylenediisocyanate was formed. The polymer was ground

into powder and washed with several batches of ether.
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Found, %:Nc. IE.82; 16.44.

Conclusions

1. Tetrabutoxytitanium catalyzes the reaction of trimerization of

toluylene-'socyanate independent of their correlation.

2. Hexaniethylenediisocyanate in the presence of

tetrabutoxytitaiun~ forms a polymner.
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